Aim: The alterations of the binding sites for ATP-sensitive K + channel (K ATP ) openers and blockers in aortic strips were investigated in hypertensive rats. Methods: Radioligand binding techniques were used to compare the specific binding properties of [ 
Introduction
ATP-sensitive K + channels(K ATP ) have been identified in multiple cells [1, 2] . In vascular smooth muscles, K ATP can regulate vascular tone [3] . The functions of vascular K ATP can be modulated by nucleotides, potassium channel blockers, sulfonylureas, such as glibenclamide (Gli), and K ATP openers, such as pinacidil (Pin) [4] . Recent molecular biological and electrophysiological studies on recombinant K ATP have identified that K ATP is a hetero-octameric complex composed of an inwardly rectifying K + channel (Kir 6.x ) serving as a poreforming subunit and regulatory sulfonylurea receptors (SURs) belonging to the ATP-binding cassette protein superfamily [5] . The binding sites for nucleotides, sulfonylureas, and potassium channel openers are localized in the SURs, which explains the complex sensitivity to these drugs [6] . Furthermore, it has been found that binding experiments have been carried out in vascular smooth muscles, using [ , that the binding sites of K ATP openers are different from those of blockers, and negatively allosteric interaction exists between these two binding sites [7, 8] . The functional alterations of K ATP in vascular smooth muscles from hypertensive animals have been investigated by using patch-clamp techniques; the dose-response curves of the K ATP openers pinacidil and aprikalim, for inducing relaxation of isolated aorta and basilar arteries, were shifted rightward [9] , and the effects of levcromakalim on K ATP currents in mesen-teric arteries were decreased in SHR [10] . But the mechanisms underlying the hypertensive changes of K ATP remain to be investigated.
In the present study, the characteristics of [ Reno-vascular hypertension Reno-vascular hypertension was produced by coarctation of the abdominal aorta between the origin of the renal arteries, under ether anesthesia, as described by Liu et al [11] . The rats were used 30 d after the surgery. One day before the experiment, a polyethylene catheter was inserted into the carotid artery for blood pressure measurements with a two-channel physiological recorder (LMS-LB). Mean arterial pressure was 202±25 mmHg in RVHR and 140±11 mmHg in NWR. All animals were kept in a temperature-controlled room on a 14 h/10 h light/dark cycle and had free access to a standard rat chow diet and tap water.
Materials and methods

Drugs
Aorta strips All rats (NWR, n=55; RVHR, n=51) were decapitated and exsanguinated. Aorta strips were prepared as described in a previous study [12] . The preparations were then weighed and assigned into tissue holders and immersed in ice-cold HEPES-buffered physiological salt solution (PSS) containing (in mmol/L): NaCl 139, KCl ]Gli in the presence of unlabeled drugs was normalized to percentage of specific binding in the absence of these drugs. The concentration of drug inhibiting 50% of specific labeled-ligand binding (IC 50 ) was analyzed using the weighted non-linear leastsquares regression program. This program fits data assuming the presence of one or more binding sites and allows comparison of the relative goodness-of-fit using F-test. A two-site fit was accepted as superior to one-site fit only if significance exceeded P<0.05.
Kinetic assay To determine the association kinetics, the aorta strips were incubated with 3 nmol/L [
and aliquots were withdrawn at various time points for separation of bound and free ligand as described above. To measure the dissociation kinetics, the labels were equilibrated with aorta strips for 90 min. Dissociation was initiated by addition of a large excess of unlabeled ligands (Gli 30 µmol/L, P1075 50 µmol/L) and bound-label was determined at various time intervals ranging from 1 to 90 min. The constants of association and dissociation were calculated according to equations (1) (Figure 2) with n H significantly different from unity (Table 3 ). In addition, statistical analysis with the Ftest showed the fit of inhibition curve by Gli to the two-site Table 1 . model was significantly superior to one-site model (Table  2 ). These results suggested that two binding sites for Gli were present. The IC 50 values for the high-and low-affinity binding sites of Gli were shown in Table 2 . Their respective n H values were found to be close to unity (not shown). IC 50 value for inhibition of [ 3 H]P1075 binding in RVHR aorta strips by Gli at high affinity site increased by more than 2-fold compared with that in NWR aorta preparation, but there was no significant difference between IC 50 values at the low affinity site in RVHR and in NWR ( Table 2) .
The kinetics of association and dissociation of [ 3 H] P1075, measured at large excess of label over binding sites, are illustrated in Figure 3 . In NWR, association kinetics of . From these rate constants, K D value of 3.3±1.0 nmol/L, where the large error in this value is explained by the propagation of errors, was calculated.
After NWR aorta strips were pretreated with Gli 100 µmol/L for 10 min, association and dissociation kinetics of [ 3 H]P1075 still followed the pseudo first-order kinetics. However, association and dissociation were slowed down with the reduced K app and K 2 value, but with increased K D value compared to those in vehicle (Table 3) . In RVHR, the association and dissociation of [ 3 H] P1075 with aorta strips were also fitted the pseudo firstorder kinetics, but slower association and dissociation kinetics were observed with increased K D value compared to those in NWR. Gli at 100 µmol/L preincubated with aorta strips for 10 min, did not alter the association and dissociation of [ n H significantly different from unity ( Figure 4 , Table 4 ). Inhibition curves were fitted with the one-site and two-site model, respectively. Statistical analysis with the F-test showed that the fit of curves of the two-site model was significantly superior to the one-site model ( , respectively. After NWR aorta strips were pretreated with Pin (100 µmol/L) for 10 min, association and dissociation of [ 3 H]Gli still followed pseudo first-order kinetics. However, when the association was retarded, K app was reduced by 45.6%, but when the dissociation was accelerated, K 2 was increased approximately 2 fold (Table 5) .
In RVHR aorta strips, association and dissociation of [ 3 H]Gli were also fitted pseudo first-order kinetics, but when association became slower, K app was reduced by 39%, but when dissociation was faster, K 2 was increased 1.5-fold. From these kinetics, the K D value calculated was increased 3.3-fold compared with those in NWR aorta strips. After RVHR aorta strips were pretreated with Pin 100 µmol/L for 10 min, the association and dissociation of [
